Modulation of HD-ZIP III activity by ZPR1/2 and possible role in shoot apical meristem development by NEMEC VENZA, ZOE
  
 
Università degli Studi di Pisa 
Dipartimento di Scienze Agrarie, Alimentari e Agro-ambientali 
Corso di Laurea Magistrale in  
Biotecnologie Vegetali e Microbiche 
 




TESI DI LAUREA 
 
Modulation of HD-ZIP III activity by 













Laureanda: Zoe Nemec Venza 
Relatore: Prof. Lorenzo Guglielminetti 
Relatore: Prof. Pierdomenico Perata 




ABSTRACT                                                                                                          1 
 
INTRODUCTION                                                                                                 2 
 
i) OXYGEN SENSING AND RESPONSE 
- Flooding                                                                                                  2 
- Low oxygen stress response                                                                    5 
- Direct oxygen perception                                                                        7 
 
ii) MERISTEMATIC GROWTH  
-Animal and plant stem cells                                                                     10 
-Shoot apical meristem structure                                                               11 
-CLV/WUS pathway                                                                                 12 
-KNOX pathway and hormones                                                                14 
-HD-ZIP III transcription factors                                                              16 
-HD-ZIP III regulation                                                                              19 
  
ii) PHYSIOLOGICAL HYPOXIC CONDITIONS  
-Hypoxia in animals                                                                                 22 
-Hypoxia in plant tissues                                                                          23 
-Hypoxia in the shoot apical meristem                                                     26 
 
Aims of the thesis                                                                                                 27 
 
MATERIALS AND METHODS 
 -Plant growth conditions and crossing                                                     28 
 -Cloning and constructs                                                                           28 
 -DNA extraction and screening                                                               30  
 -Generation of reporter lines and GUS staining                                      32 
 -Protoplast transformation and transactivation assay                              32 
 -Bioinformatic analysis                                                                            33 
 
RESULTS 
 -Double mutant                                                                                        34 
 -ZPR1/2 structure                                                                                    36  
 -ZPR1/2 effect on HD-ZIP III                                                                 38 
 -ZPR1/2 expression pattern                                                                     43 
 -PSK5 and TAA1 expression pattern                                                      46 
 DISCUSSION                                                                                                 49 
 
BIBLIOGRAPHY                                                                                           56 
 
AKNOWLEDGEMENTS                                                                               65 
